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(57) [Claim(s)] ~^ 

[Claim 1] Image pick-up equipment characterized by having a control means which acquires 
continuously an image corresponding to each of two or more of said set-up set points by setting 
up the set point of said white balance accommodation means corresponding to a white balance 
accommodation means to adjust a white balance of an image picturized by image pick-up means, 
and two or more division fields of a photography screen, respectively, and adjusting said white 
balance accommodation means. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the white balance control at the time of still 
picture photography especially about image pick-up equipment like the video tape recorder one 
apparatus video camera which can record a still picture with an animation. 
[0002] 

[Description of the Prior Art] In recent years, in the field of magnetic recording, the demand to 
high density record is increasing, the travel speed of a tape is reduced also in a video tape 
recorder (VTR), and still higher-density magnetic recording is performed increasingly. 
[0003] When the travel speed of a tape fell, for example an audio signal is recorded using the fixed 
head, a large relative velocity cannot be taken but the trouble that playback tone quality will 
deteriorate arises. There is the method of carrying out sequential record of the audio signal which 
made longer than before the length of the truck operated by the rotary head as one means to 
solve this, and carried out time base compaction to the extension. It is PCM-ized by the portion of 
"theta" which specifically twisted around the rotating cylinder more than whenever (180+theta) by 
this method in revolution 2 head helical scan type VTR to having twisted the magnetic tape 
around the rotating cylinder 180 degrees or more conventionally, and was twisted around the 
excess, and is the method of recording the audio signal carried out time base compaction. 
[0004] Drawing showing the tape transit system of VTR according [ drawing 1 ] to such a method 
and drawing 2 are drawings showing the record locus on a magnetic tape with VTR shown in 
drawing 1 . Similarly a rotating cylinder, the arm head with which a magnetic tape and 2 were 
attached in three and four were attached in the cylinder 2 for 1 in drawing 1 , the video signal 
record section portion (video field) of the truck with which 5 was formed on the magnetic tape 1, 
and 6 are PCM audio signal record section portions (audio range). The video field 5 is traced by 
arm heads 3 and 4 by part for the 180 degree of a rotating cylinder 2, and an audio range 6 is 
traced by part for theta of a rotating cylinder 2. 

[0005] As mentioned above, recording a static image on the above-mentioned digital signal record 
section 6 with a digital signal is proposed as an example adapting the method of recording a digital 
signal on another field, recording a video signal. If it is a static image, by carrying out the multiple- 
times scan of the above-mentioned PCM field, it is possible to record the information altogether 
on a magnetic tape 1. According to this method, it becomes possible using the same record 
medium as the same photography equipment as animation photography to obtain a high-definition 
static image from the static image which suspends the transit of a tape in the conventional VTR 
and it not only can perform still picture photography, but reproduces the video signal of the same 
truck. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the above conventional examples, since it 
is going to photo a still picture with the camera currently originally designed for animation 
photography, there are the following defects. 

[0007] (1) When the flash and photographic subject which carry out still picture photography 
change rapidly, automatic white balance accommodation (hue accommodation) does not fulfill the 
change, but may be photoed with the different hue, the saturation, etc. from a actual color. 
[0008] (2) Since time amount will be taken although it is small by the rendering of a actual color if 



the so-called color jump takes place by the case where the color temperature of the light source 
changes rapidly etc., the still picture photoed in the meantime will become an unnatural color. 
[0009] (3) Since the white balance was set up when the average of the chrominance signal of the 
one whole screen became white, there was a case where the color of some fields in a screen was 
unreproducible. For example, since red is judged to be white when it is the still picture 
photography people are standing in front of the big red building, there is that a color is no longer a 
mass color in **. 

[0010] It was made in order that this invention might cancel the above points, and the object is in 
offering the image pick-up equipment which can obtain the playback image of a natural hue, even 
if the abrupt change of a photographic subject, the abrupt change of the color temperature of the 
light source, etc. arise at the time of still picture photography. 
[0011] 

[Means for Solving the Problem] [t is a white balance accommodation means adjust a white 

balance of an image by which image pick-up equipment of this invention is picturized with an 

image pick-up means in order to attain the above-mentioned object. Corresponding to two or 

more division fields of a photography screen, the set point of said white balance accommodation 

means sets up, respectively, and it is characterized by to have a control means which acquires 

continuously an image corresponding to each of two or more of said set-up set points by adjusting 

said white balance accommodation means. 

[0012] 

[0013] 

[0014] 

[0015] 

[Function] Since two or more screens and a still picture are photoed in this invention, making it 
change using two or more white balance set points set up before photography at every still picture 
photography of white balance setting out of one sheet when a release carbon button is pushed at 
the time of still picture photography, only the screen currently photoed good after that is 
extracted, and it becomes possible to compound two or more screens and to obtain the playback 
drawing of the most natural hue by the suitable image processing. 
[0016] 

[Example] Hereafter, the example of this invention is explained to details with reference to a 
drawing. 

[0017] (The 1st example) Drawing 3 shows the circuitry of the video camera of the 1st example of 
this invention. In this Fig., the 1st group lens for focuses in 101 and 102 extract a variable power 
lens, a correcting lens and 104 extract 103, 105 is the 4th group lens of immobilization and 106 is 
an image sensor. A driver for each of these to carry out motorised [ of the motor for the object for 
focuses, the object for scale-factor accommodation, and drawing accommodation in respectively 
107.108,109 and 110.111,112 ] and 113,114,115 are the encoders for detecting a lens location and 
a drawing condition. The switch with which 116 extracts an AGC (automatic gain control) circuit, a 
high pass filter (HPF) and 118 extract 117, a zoom tele switch and 125 change a zoom wide 
switch, and, as for 126, a pull-up resistor and 124 change [ the comparator (COMP) for 
accommodation and 119] the photography mode of a still movie in a microcomputer (MPU), and 
120 and 121,122,123,128. and 127 are the release switches for still drawing photography. 
[0018] It is the digital disposal circuit to which the color separator with which 128 takes out a 
chrominance signal, and 129 generate a white balance (AWB) circuit, and 130 generates a color- 
difference signal and a chrominance signal from a primary signal. The color sensor to which 132 
detects the color temperature of the light source, and 133 are digital disposal circuits which 
compound the signal from a color sensor 132, and the signal from a microcomputer 119. 
[0019] Moreover, as for the encoder with which 134 generates an NTSC signal, the image memory 
with which 135 incorporates a still picture, the control circuit where 136 controls the recording 
start and clearance of an image memory 135 according to the timing of release and record by the 
release switch 127, the signal transformation circuit changed into a suitable signal for 137 to 
record the output of an image memory 135 on a magnetic tape 140, and 138. amplifier and 139 are 
arm heads. 

[0020] When the image memory which is shown with a sign 135 and to be used is plurality, the 



surrounding circuitry of those image memories comes to be shown in drawing 4 . Set to this Fig. 
They are the switch which chooses the memory 1101, 1102, and 1103 remember image memory 
and 1104 remembers a still picture to be, respectively, and the switch which chooses whether 
1 105 reads the content of which memory and records it on a magnetic tape 140. Since a control 
circuit 136 needs to double the timing of release with record and needs to control switches 1 104 
and 1105, it is communicating to a microcomputer 119, the signal transformation circuit 137, and 
mutual. 

[0021] if a still picture is recorded on the PCM audio signal record section section on a magnetic 
tape 140 with an arm head / tape relative velocity equal to the time of animation record 
photography record as shown in drawing 1 and drawing 2 , for example it is going to record a still 
picture on the PCM audio signal record section section for 30 degrees of contact angles — 
number - more than ten — truck time amount, i.e., number, - the record time of a vertical- 
synchronization period is required more than ten, and a possibility of stopping being enough for a 
moment for a good picture in the meantime comes out. However, since the following still picture is 
memorizable in other memory even if it does not record on a tape immediately after memorizing 
still picture information in one memory if two or more image memories 1101-1103 are used as 
shown in drawing 4 , the advantage that it is not necessary to miss a moment for a good picture 
arises. 

[0022] the amount further determined as the value of the current white balance decided by the 
hue accommodation (automatic white balance) function for animation photography in the 1st 
example of this invention — a primary signal — two or more white balance values to which the 
mixing ratio was changed are set up, and the still picture of two or more sheets is obtained by 
taking a photograph to each white balance. According to the condition signal of a digital disposal 
circuit 133, a microcomputer 119 performs setting out of this white balance, namely, a 
microcomputer 119 transmits a selection signal to a digital disposal circuit 133 for that setting 
out, and performs it by controlling the white balance circuit 129 through a digital disposal circuit 
133. 

[0023] First, the procedure which photos a still picture is explained briefly. Drawing 5 shows the 
concept of the still picture record method. As for the field or the frame memory 135 which once 
incorporates a still picture, a push on the release carbon button (release switch) 127 incorporates 
the image of the flash. The incorporated video signal is recorded on the PCM field 146 as the 
conventional example described it. At this time, sequentially from the still picture of the 1st sheet, 
it will be recorded on the area of 1201, 1202, and 1203, and will go. It is supposed at this record 
that the time amount of more than 10 — a dozens vertical-synchronization period is usually 
required. 

[0024] Drawing 6 shows the appearance of the video camera which contains the circuit of drawing 
4 . a book — a Fig, — setting — 201 — a video camera — the whole — 202 — a zoom — a call - 
- a switch — ( — T — ) — 1 24 — a zoom — wide — a switch — ( — W — ) — 1 25 — being 
equivalent — a function — having — a zoom — changing — a zoom — a switch — it is . The 
change procedure in in a still / animation photography mode when a change or the release switch 
127 of the photography mode changeover switch 126 is pushed is shown in drawing 7 . 
[0025] In the flow chart of drawing 7 , if initiation of a spawn process program is carried out at 
step 301, still picture mode (SV) and a cine mode (MV) will be chosen by the check of whether the 
release switch 127 was pushed at step 302 into the switch position of the photography mode 
changeover switch 126, or the cine mode. That is, at step 302, if the release switch 127 is pushed 
even if this switch 126 besides the switch condition of the photography mode changeover switch 

126 is an animation side, still picture mode will be chosen. If a cine mode is chosen, animation 
record processing will be performed at step 303, if still picture mode is chosen, it will distinguish 
whether the release switch 127 was pushed at step 304 at the time of still picture photography, 
and, in an affirmation judging, still picture photography processing will be performed at step 305. 
[0026] If it explains taking the case of the camera in which image memory is as 3 ** as shown in 
drawing 4 and still mode will be chosen at step 302, it will stand by until the release carbon button 

127 is pushed at step 304. Between this standby, processing as shown in drawing 8 is performed in 
step 306. Namely, the current white balance set point which an automatic white balance (AWB) 
defines is read in a digital disposal circuit 133 at step 401, and it memorizes to RAM-B in the 



RAM field in a microcomputer 119 by making the set point into a white balance B. next, the white 
balance B set up at step 401 by step 402 — the rate of R signal (red signal) - — for example, it is 
made to increase twenty percent relatively, it is made into a white balance A, and it memorizes to 
RAM-A in the RAM field in a microcomputer 119. At the following step 403. like step 402, it is 
made for B signal (blue signal) or a green signal to increase twenty percent relatively, for example, 
it makes it a white balance C, and memorizes to RAM-C in a microcomputer 119. The rate of color 
change of step 402,403 and the combination of a color can be set not only as this but as 
arbitration. It stands by until the release carbon button 127 is pushed performing processing from 
the above step 401 to step 403. In addition, when the release carbon button 127 is pushed into a 
cine mode, it is necessary to process step 401 to the step 403 once [ at least ], 
[0027] If the release carbon button 127 is pushed and it is distinguished from release, still 
photography processing of step 305 will be performed. It is further divided into processing of steps 
404. 405. and 406.407,408,409 by the inside of this step 305. At step 404.405.406, the set point is 
called from RAM in a microcomputer 119, respectively, setting out of a white balance is made into 
the above-mentioned set point of A. B, and C, and the photoed image information of three sheets 
which carried out still picture photography is memorized to field memories 1101, 1102, and 1103, 
respectively. Record to a magnetic tape 140 is permitted at the following step 407. It distinguishes 
whether the record to a magnetic tape from the field memory which is operating by another 
program at the following step 408 was completed by the existence of the completion signal of 
record. When record is completed, it shifts to step 1409, and record to a magnetic tape 140 is 
forbidden, and it returns to step 302 of drawing 7 . By the processing so far, the still picture of 
three sheets with which setting out of a white balance differs by the depression of 1 time of the 
release carbon button 127 will be recorded on videotape. 

[0028] Next, an example of the record actuation to a magnetic tape 140 from field memories 1101, 
1 102, and 11 03 is briefly explained with reference to the flow chart of drawing 9 . If it will 
distinguish whether record authorization was outputted at step 1302 if a program is started at 
step 1301, and record is permitted at step 407, it will shift to step 1303. At step 1303, the content 
of the memory n of the address which sets up Counter n with n= 1101 and Counter n points out at 
the following step 1304 is recorded on the area 146 of a magnetic tape 140. At the following step 
1305, it distinguishes whether record to a magnetic tape 140 was completed, and, in not ending, 
processing of step 1304 is continued, if it judges that record termination is carried out at step 
1305, and only 1 increments the value of n at the following step 1306, considers as n=n +1 and it 
is not n= 1 104 at step 1307 — the processing from step 1304 — carrying out — n= — still image 
photography of 1 102 and 1103 is repeated. If set to n= 1 104 at step 1307, the completion of 
record will be carried out at step 1308, and the completion signal of record will be outputted. If it 
has distinguished whether it became this completion of record at step 408 of above-mentioned 
drawing 8 and it is judged to be the completion of record, it will shift to step 409 from step 408, 
and, on the other hand, the program of drawing 9 will continue waiting for return and the next 
record authorization from step 1308 to step 1302. 

[0029] Thereby, according to this example, a reddish still picture is somewhat obtained with a 
bluish still picture rather than it is based on a current white balance based on the current white 
balance set point automatically decided by AWB (automatic white balance). Therefore, while failure 
of photography decreases since the still picture of two or more sheets can be photographed by 
two or more white balance setting out even if there are a rapid motion of a photographic subject, 
change of the light source, etc. at the time of still picture photography, a user can choose the still 
picture which reproduced the hue of a photographic subject automatically later. 
[0030] (The 2nd example) Drawing 10 . drawing 1 1 . and drawing 1 2 show the 2nd important 
section configuration and operations sequence of an example of this invention. The 2nd example of 
this invention is an example of the content of dividing a photography screen into two or more 
fields, performing white balance setting out independently in each field, and obtaining two or more 
sheet still picture by two or more white balance setting out. 

[0031] Drawing 10 adds the signal system shown with the sign 501,502 to what extracted the 
processing portion related to white balance setting out of drawing 3 . That is, for the above- 
mentioned field division, as shown in drawing 10 , digital-disposal-circuit 133 HE transmission of 
Vertical Synchronizing signal (VD) 501 and Horizontal Synchronizing signal (HD) 502 is carried out 



from a microcomputer 119. A synchronizing signal 501,502 is VD and HD signal which were 
controlled by the microcomputer 119, and since the level coordinate and vertical coordinate in the 
screen shown, for example with the sign 604,603 of drawing 1 1 are found from these signals 
501,502, it can determine the field 601 on one quiescence side. And the white balance value only 
for example, in the field 601 where the photographic subject exists can be set up in the white 
balance circuit 129 by extracting only the chrominance signal in a field 601 among the 
chrominance signals from an image sensor 106 by the digital disposal circuit 133. Moreover, if the 
chrominance signal of the field 602 corresponding to an outer frame is extracted conversely, the 
white balance of the field 602 which is equivalent to the background of a photographic subject, for 
example can be determined as it. 

[0032] Processing as shown in drawing 12 , using the digital disposal circuit which can set up a 
white balance according to the above fields is performed. Next, this procedure is explained. 
[0033] Like the 1st example, if still mode is chosen at step 302 of drawing 7 , it will stand by until 
the release carbon button 127 is pushed at step 304. Processing shown in drawing 12 between this 
standby is performed. Namely, if there is no depression of the release carbon button 127, it will 
shift to step 701, and the white balance computed from the whole screen current at step 701 is 
set up, and it memorizes to RAM-B in a microcomputer 1 19 by making this set point into a white 
balance B. Next, the white balance in the central field 601 is set up on the basis of the 
synchronizing signal of VD501 and HD502 at step 702, and it memorizes to RAM-A in a 
microcomputer 1 19 by making the set point into a white balance A. Furthermore, at the following 
step 703, the white balance in the field 602 of an outer frame is set up, and it memorizes to RAM- 
C in a microcomputer 1 19 by making the set point into a white balance C. Performing processing 
from the above step 701 to step 703, it stands by until release is carried out by the depression of 
the release carbon button 127. In addition, when the release carbon button 127 is pushed into a 
cine mode, it is necessary to perform processing from step 701 to step 703 once [ at least ]. 
[0034] If the release carbon button 127 is pushed and it is distinguished from release at step 304, 
still photography processing of step 305 will be performed. It is divided into processing of step 404 
to the step 409 by the inside of step 305 like the 1st example of drawing 8 . First, the set point of 
a white balance is called from RAM in a microcomputer 119 at step 404,405,406, by adjusting a 
white balance to that set point, a white balance is set as A, B, and C, respectively, still picture 
photography is performed by each of this set-up white balance, respectively, and that photoed still 
picture information is stored in each field memory 1101, 1102, and 1103. Next, record authorization 
of a magnetic tape 140 is carried out at step 407, and it continues waiting for the completion of 
record at step 408. Record on a tape 140 is forbidden until it will escape from step 408 and the 
writing to the following memory will be completed at step 409, if the completion of record is told 
with the microcomputer 119 of a recording system. 

[0035] The record to a magnetic tape 140 from image memories 1 101-1 103 is controlled by the 
control procedure shown by drawing 9 with the microcomputer 1 19 of a recording system like the 
1 st example. 

[0036] Since the still picture of two or more sheets is obtained carrying out sequential change of 
the white balance set up according to the field by the above actuation in this example, the still 
picture of the natural hue which is not influenced by the color of the background of a photographic 
subject etc. can be chosen later. Moreover, it also becomes possible to obtain the playback 
drawing which reproduced the mass color in the broad range by composition of two or more 
screens by the image processing etc. 

[0037] (The 3rd example) Drawing 13 and drawing 14 show the operations sequence of the 3rd 
example of this invention. This 3rd example is an example in case a white balance can be set up 
according to a field and only one moreover uses a field memory like the 2nd example. 
[0038] In this example, the digital-disposal-circuit system shown in drawing 10 like the 2nd 
example determines the white balance of the field 601,602 shown in drawing 1 1 . And like the 1st 
and 2nd example, if still mode is chosen at step 302 in drawing 7 , it will stand by until the release 
carbon button 127 is pushed at step 304. Processing shown in drawing 13 between this standby is 
performed. Namely, the white balance computed from the whole screen present at step 1001 of 
drawing 13 is set up, and it memorizes to RAM2 in a microcomputer 119 by making this set point 
into a white balance B. Next, at step 1002, the white balance in the central field 601 is set up on 



the basis of the synchronizing signal of VD501 and HD502, and it memorizes to RAMI in a 
microcomputer 1 19 by making the set point into a white balance A. At the following step 1003, the 
white balance in the field 602 of an outer frame is set up, and it memorizes to RAMS in a 
microcomputer 1 19 by making the set point into a white balance C. Performing processing from 
the above step 1001 to step 1003, it stands by until release is carried out by the depression of the 
release carbon button 127. In addition, when the release carbon button 127 is pushed into a cine 
mode, it is necessary to perform processing from step 1001 to step 1003 once [ at least ]. 
[0039] If release HOTAN 127 is pushed and it is distinguished from release at step 304, still 
photography processing of step 305' will be performed. It is divided into processing of step 1004 to 
the step 1011 by the inside of step 305\ First, it is referred to as n= 1 at step 1004, the set point 
of the white balance currently written in RAMn at step 1005 is called (this set point is set to A at 
first), and a white balance is adjusted to that value. Next, the still picture information which 
photoed still drawing by the white balance setting out at step 1006, and was photoed to the image 
memory 135 is memorized. Then, the record on a tape 140 from memory 135 is permitted at step 
1007, and it continues waiting till the completion of record at the following step 1008. 
[0040] If it distinguishes that record was completed, the record on a tape 140 will be forbidden 
until the following still picture information memory 135 memorizes at step 1009. Distinction 
processing of being n= 4 is carried out at step 101 1 which continues as n=n +1 by addition at the 
following step 1010. If it becomes n!=4, a white balance will be set to the set point which returned 
to step 1005 and was stored in the following RAM at step 1005, and processing from step 1006 will 
be performed again. If set to n= 4, processing of step 305' will be ended and it will return to step 
302. 

[0041] The record procedure from the image memory 140 in this case to a magnetic tape becomes 
like drawing 14 . First, this processing is started at step 1401 and it distinguishes that it is record 
authorization at step 1402. In record authorization, it distinguishes whether the content of memory 
135 was recorded on the tape and record completed it at continuing step 1404 at the following 
step 1403, and it returns to step 1402 by the completion of record. 

[0042] The still picture which reproduced the color of the meant photographic subject most 
beautifully can be chosen later, without receiving effect in backgrounds other than a photographic 
subject etc., while becoming possible to raise a manufacturing cost at a low price, since the time 
lag of the youth by the still picture photoed does not need to use two or more memory like the 1st 
and 2nd example of a certain thing by the above actuation in this example. Moreover, it also 
becomes possible by compounding two or more screens by the image processing etc. to obtain the 
playback drawing which reproduced the natural hue in the broad range. 
[0043] 

[Effect of the Invention] Since the still picture of two or more sheets is obtained according to this 
invention, carrying out sequential change of the white balance with the set point set up according 
to the field of a photography screen as explained above The still picture of the natural hue which 
is not influenced by the color of the background of a photographic subject etc. can be chosen 
later, and the effect that composition of two or more screens by the image processing etc. 
enables it to obtain the playback drawing which reproduced the mass color over the broad screen 
area is acquired. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

— ........................... — .... — ...................... — . — ........ — — . — — — — — — — — — , — — — — - — — — — — - — — .............. 

[Brief Description of the Drawings] 

[Drawing 1] It is the typical plan showing the tape transit system of the conventional VTR. 
[Drawing 2] It is explanatory drawing showing the record locus on the magnetic tape of drawing 1 . 
[Drawing 3] It is the block diagram showing the circuitry of the video camera of the 1st example of 
this invention. 

[Drawing 4] It is the block diagram showing the surrounding detailed configuration of the image 
memory of drawing 3 . 

[Drawing 5] It is drawing showing the record mode in the 1st example of this invention. 
[Drawing 6] It is the outline front view showing the appearance of the video camera of the 1st 
example of this invention. 

[Drawing 7] It is the flow chart which shows actuation of the 1st whole example of this invention. 
[Drawing 8] It is the flow chart which shows the detailed procedure of the standby process of 
drawing 7 , and still photography processing. 

Drawing 9] It is the flow chart which shows the record operations sequence to the magnetic tape 



in the 1st example of this invention. 

[Drawing 10] It is the block diagram showing the important section circuitry of the 2nd example of 
this invention. 

[Drawing 1 1] It is the plan showing an example of the field partition on the photography screen 
concerning the 2nd example of this invention. 

[Drawing 12] It is the flow chart which shows the detailed procedure of the standby process and 
still photography processing in the 2nd example of this invention. 

[Drawing 13] It is the flow chart which shows the detailed procedure of the standby process and 
still photography processing in the 3rd example of this invention. 

[Drawing 14] It is the flow chart which shows the record operations sequence to the magnetic 
tape in the 3rd example of this invention. 
[Description of Notations] 
101-103.105 Lens 
106 Image Sensor 

116 Automatic Gain Control Circuit 
119 Microcomputer 

124 Zoom Tele Switch 

125 Zoom Wide Switch 

126 Photography Mode Circuit Changing Switch 

127 Release Carbon Button 

128 Color Separator 

129 White Balance Circuit 
130,133 Digital disposal circuit 
132 Color Sensor 

135 Image Memory 

136 Control Circuit 
140 Magnetic Tape 
202 Zoom Switch 

501 Vertical Synchronizing Signal 



502 Horizontal Synchronizing Signal 

601 Central Field 

602 Outer Frame Field 
1104 1105 Switch 

1201. 1202. 1203 Record area 
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[Drawing 10] 
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[Drawing 1 2] 
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[0 0 0 1] 

-5 ^ i njjg/^j: h*x:t 5^- y U 3 - t* 
[0 0 0 2] 



(VTR) {3*51^X^7^— yc73^fTJ$^^(ST$-tt. 5f 
[0 0 0 3] 7"-ycDMTaS7&^'fSTt-^<i:. M^im 

r^m!^ti^±Ci>o z:n^fi¥)*-rs— :3o^^i:LT. m 
>y\zmm.f—-f^i 8 o^ii(.±##<^^tTt^fc©(c*!- 

L> z:oD:;^}iT(iiiilK>'U >:S'*tr (iso + e) ^jM-h 



[0 0 0 4] BH«. :L(D^oUyjii:izJ:^yTR(D7- 
-y^frJS^r^ra, i|2ttEllfc:^-rVTR{CJ:Sjaai 

^^—z^±(Dmm^ss!'^^Tmx'$>^o m i tr^st^T i 

5^2CD 1 8 Oi^^J-T^-y H3, 4tCJ;D HU— X^n, 
Sit. :t--xV^^^6«[lltR^'J >i?'2©0 5i-TM^ 

[0 0 0 5] ^±<D^oiZ. \£y':tm^^mmLfJ.t)i 

0, ?SiiiKcoi^ihiiii^fe«r#-5C:<i:*^oI^t3;iS. 
[0 0 0 6] 

[0 0 0 7] ( 1 ) m±mmm-r^mm^ Wiw-m^Mm 

[0 0 0 8] (2) m&(D^mf)im.m\zmti'ftm-^ 
m\zj:'o^-^t3^^^iiz:^7!)mz.^ii, mm(D^<Dnm^ 
x\zt)-r^^xi,t^^Ammm^-i()^^<Dx\ ^(Dmizmm 
■^n^w±mit^^i^U'&tt£^xLy^o. 

[0 0 0 9] (3) i-o<Dmm±i^<D^mn(DW-i^A^& 

ft, m:^it. ±^tiim^mi^(DmizAi)^iL-z>x^^^»± 

fe*^ g ^'&T;^C < -S <i: ^ 5. 
[0 0 1 0] ±iz!iCDJ:3/^^^^M-r^fc* 

(DM.mrxmit'^^mo&umc^M.m.ri^itmt^^cx 
^mi^-r^^itiz&^o ■ 

[0 0 1 1 ] 
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[0 0 12] 
[0 0 13] 
[0 0 14] 
[0 0 15] 

if ^nfc[^{:«, mmm\z^^Lrcm.^<D^^'7'i ha*^ 
-^ai. vxMh^f&u^<D^±m^^^%^ z. t^t-^mtu 

•So 

[0 0 16] 

mmm: mm^^mi^x^mm<Dmmm^mm 
\zm.m-r^o 

[0017] (^1 (Dmmm) m 3 n^^e^oig 1 

1 0 1 itmj^mmmoDm 1 ^ 102 u- > 

X, 1 0 3«ffiIEI/>X\ 1 0 4iifc?0. 1 0 5ttH^ 
0^4^U>X\ 1 0 6}ijS^|-^^-C*S. 10 7. 1 

0 8, 1 0 9it^n^nmM.mwm. -ismm^m. i^<o 
laaiiffl®^:— , 110, 111. ii2ttc:ne)-€- 
ri^'nco^— ^— iESf)$is--g)^c9 F^-i'vN'— , lis, 
114, 11 5\tu>x&m'Pi^<oiKm^^tii-r^^<D 
x>r]— 1 1 6ttAGc i^mmnuw m 

g&, 1 1 7tt/N<AX • ^-c;!/^— (HPF) , 118 
f*i?{El9iHffi(73^CDa>y'tb— 3^— (COMP) ,119 
ttx''ri'Da>t°a.— ^ (MPU) . 12 0. 12 1, 
122, 123. 128 ifZfJVr y T^JfttrC. 12 4 ttX 
— A^^l^X-f -yf^. 1 2 5«X— A^-f h'X-r -y^^, 1 

2 6 fSX^Ji/ • A—ifOmm'E— K^^#;^-5X-f 
5^. 1 2 7«X?;l/ilij*]^ffll/U-XX-1'-;/?'T?fe-&. 

[0 0 18] 1 2 8«fe«^€rmtU-r;^7— tAl/- 
iJ', 1 2 S^Ji^^-r h/N'^>X (AWB) [Hiss. 130 

g&T£.-5o 1 3 2tt^i!S®feMS^1^tbT^fe-fe>-y- 
— . 1 3 3tte,-fe>+>— 1 3 2*»?)<Z)fI-^iV-1'/7pa 

>tf:i-iS' 1 1 9^^ib<Dm^^-^iiS.-r^mm&mmmx 
[0 0 19] ^tz. 1 3 4ttNTs cm-^*±^-r-&x 

>n-^^, 1 3 5«#±jiI€:3J0ji.tyiii^Sp<^:'J, i 3 

6ttUU— XX-f-y5^1 2 7fCJ:-5UU— XilEiiCD^' 
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T5*|JPT*$|JPI1I8S, 1 3 7«®f«t/^:'J 1 3 5<Z){U 
-r-5#-^|g^|51SS, 1 3 8ttli*iS. 1 3 9it^>y KT 

{0 0 2 0] mm 3 5 T'^r^^m-r^mm^ u tim 

mtm4iz^-rj^oizu^. *0ic*5iiT. 1 1 o i. 
1 1 0 2, 1 1 0 3«-e-n^-'nHft;<^:'J, 1 1 o 4« 

»±iii«riai]g-r?>/^'J^fcS^TS7>-f 110 5 

ST-scji^^fij^rsx-r -^^T**. mmmm i 3 e 

110 4. 110 5SrftiJ1fl|-r«>i^JS*^*-SCD-C, V-f 

P a > tf 1 19 t 1 3 7 <i:4astcja 

[0 0 2 1] 01, 02 \z7ht^ o xzm^m^^m.'r- 

:/ 1 4 0 ±0 P CM;t— x-r :t«#fB^^«fi|5lC»jBilB 

tc:^*3nc</iSBlfigt4*^'tUT<-5, 04 fc^ 

TJ;5t'1*^»H{t;<^U 1 1 0 1~1 1 0 S^fflt^m 

«, lt3<Dp^^:UfCi^lh®1f$g^lEtgbfef*, TCtCx 

[0 0 2 2] :*:%5^CD^l||]Sfi«*lJ(r*^T«. KHJa^ffl 
(r>^Wm (=*--h*:'7-r hA*7>X) «ltgtcJ:D^S 

X©i3:^ttm^5asiIIS& 1 3 3Wt^»g«^fr^^i;T-7'i' 

i7P=3>tfjr — 1 1 9 Tff TTii:*?^ V-f ^7 D 3 > 
e^-iS^ 1 1 9 tt-^CDISS<0fc*3l*^«^S:«^jaa[lI 
1 3 3 fC^iHL, "(i^^aaifllgS 1 3 3 ^^LTsi^C-f 
h/N'5>7.[llg§l 2 ^^mm'^Z.ii\z^r,'fio. 
[0 0 2 3] *-r. if»lhiii€rffij^-r ^^WltCOVJTffi* 

#lhiiiSr— 0 -< -;U K U- A ^ ^ 'J 

4 6tcie^^EiaS. dcDBf, ^l*!iS<7)i^±iii;6>e>Jii 

(C, 1 2 0 1, 1 2 0 2, 1 2 0 3(DXU7(CfE^^^a 
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[0 0 2 4] 0 6«. 0 4©lH]i?S^I*lic-rst:*T':t;^^ 
7 (^nJiSrS^T. *0lc43t>T2O Itth'xit:^^^^ 
2 0 2ttX-A7"^X-f (T) 124i:X-A 
^-f KX-f v5=- (W) 1 2 5 i:PI^©ta^g*W-rSX- 

X'f <y5"l 2 ecDiam. SfettU'J— XX-f •y5=-l 2 

SrH 7 lr^-^"o 
[0 0 2 5] Ml<r)-7U—J-\—V\Z^\^^X. 
3 0 lT«#>L^!0,a:/n^7A©BBJ&*«^En5t. 

0 2 Tjf]^^- K^g^X-r 1 2 6 (DX-f v 

^^m.i^t:.\mm=^— y^\zv u -xx-y i 2 7 

V) K (MV) is^^WSi-t^. -tfi.^"^. X 

7" -y 7" 3 0 2 JS]^^— H«e;tX-f >y 5^ 1 2 6 © 
X-l" y 5=-iKffiOfit7&^ ilODX-f 1 2 6 *^l!)lii#jTfe 
o T t) 1/ 'J -XX-f -y 5^ 1 2 7 *^*Jf $ nx V^ntf 
t-K^rSJ^-r-g). ftiii*-h'S:S*?-r-2)tX7-<yy3 

0 3-el(?i®fS»Ma^fTV^ i^ihlS^:— h'i£jlJ?"r-5<i: 
X X y 3 0 4 Ti^ihBJii^Btic V >J -Xxf 5^ 1 2 
7 ;5^'Jf $nfc*^S*^<DfiJgiJ€: L, WS#iJ^®«-&«X7^ 
«yX3 0 5T»jtiliJii^^aa<£f=fp. 
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l/i-5:t/^7S:^J(Z<i:oTmS^t"-5.t, X^5/7''3 0 2-e 
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T/c£t>-fe. xx->yy4o iT«#^a(H]E& 

1 3 Ztl^^:^—Yits'^^ hA^>X (AWB) ffl-&tb^ 
m&<D7i^'7'i h/N*^>XiS:SflSi£r^*5ft3. ^(Dm&m 
Sr*y-f SA'^>XBi:LTV<i7na>'tf3.— iS7 1 l 

9i*i<DRAMM^i^©RAM • BtclsttTs. :;^{c:x5=- 

•^^4 0 2TX5=--y:/4 0 IT^^^nfed^y-f 
>XBJ;t9t)R«-^ (SS^feM^) ®«iJ-&*^'^JA«ffl*f6<J 
tc2tiJifrJ;'3JcL, ^n^3f:'7-f hA*7>XAi:L, 
V-f i'Pn>l::°^— iS' 1 1 9|*I©RAMMJK(^ORAM 
• AtClSlft-r-5. •^(D7.^-yy4 0 3XttXx>yy4 0 

2 tlWlflKcBm-^ Sfc«iSafefi^75^«*iJAtt* 
ffiMWtC 2 fiJiSr ck P l>. ^tl*/f:'7-ri-A*7>XC 
t T-f i'PP>tf:i— ^ 1 1 9l*I«RAM • CtwlB 
ti-r-g). Xx-y7'4 0 2. 4 0 3 <Ofe^<b«f iJ-^-^-fe© 

X7-yy4 0 l7&^e)Xxyy4 0 3 tCM-aMaSrfTViTi 
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n^c«^«'>;^ct< <hfc 1 lIl«Xx-y7'4 0 lt^>bXv--y 
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5. vl<DXx-y7'3 0 5©"f«S^)tc:X5".y7'4 0 4, 
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405, 406. 407, 408, 4 0 9 a^^agJC^i^*^ 
nXl^-So ;^f-*y:/404, 4 0 5, 40 6T«-€-n^-' 
ti^^ i;aziy)d=L—^ I l 9rtCDRAM;i^^)l9:^{ii2: 

lf$g*^n^'n7^-;uK;^^:U 1 1 0 1, 1102*3 

ck^/l 1 0 SJcEitr^o '^(^T.'rv^^ 0 7TttSJ[^ 

-r-y 1 4 0^<7)fa^$rtfpjr'So ^^(Dy.'r-j^A 0 8 

4 0 9*CSfTL, fiSM7=— y 1 4 O'N.COfB^^&SihL 

lEKDlxU— X7t^^^>l 2 7(7)jfTT*;»7-f hA*^>7. 
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0 3{C5^fft"^c X-T-^y y 1 3 0 3T^^;^'5'>^n^n 

= 110 1 chlft^L, 1 3 0 4T;t?':>>5' 

n;;;^*jt"rT FI/XC0:?^^U n(Df:^#*^MT*— 1 4 0 

coxUT 1 4 6 (cie^-r-So :;^co;:^T-^>y 1 3 0 5-tf« 

^s^TcDS'&ttx^^u/y 1 3 0 Acom^^myi^. 

1 3 0 5TfS®,1^7r^<i:*'M"r^<h:;ikcox7=* 

:yyi 3 0 6lfn(^{jt^l;^ctt'i'>^U7^>hUTn = 
n4-li:L, Xt^^;/ ^ 1 3 0 7 Tn = 1 1 0 4 TT'cf^tn 
Xt-^;/^ 1 3 0 4*^ecOMa^L. n=110 2, 

1 1 0 3<^X5=-;U®«aj^^< Oigfo T.'rv^X 3 0 
7Tn= 1 1 0 4<h/cJ:'i)<h. X5^^y ^ 1 3 0 8 TlH®^ 

7j^S;6^^±izliOS8CDX7^^yy4 0 8 TWS'JbTi5 0 , 
8E&^7i:#iJ»f"r^i:X-T-*yy4 0 Sd^ex^^ry 7^4 0 
9^^ItL, — :;^|g|9CDyD>>^^AttX7=-^>y 1 3 0 8 
75^e)XT-^7y 1 3 0 2^MD. :;i^<Z)f5&f^pI^^-&^(t 

■So 

[0 0 2 91 cntCJcD, *IIM^JfCj;n«. AWB 
[0 0 3 0] (lg 2 O^JE^^J) 010, mil *3<tLS'® 



^ISC©*:'7-1' hA*7>XK:£T^Iicft§l^ll:HS:f»^<i:l'i 

[0 0 3 1] 01 0 fin 3 ©^^-i* h;N'7 >XIS:S(CM 

^LrcMag|5^SrttajL;tfeC0tC, ^$#5 0 1. 5 0 2 

(VD) 5 0 1 , 7K¥|WI^«^ (HD) 5 0 
n:3>tfi-rS' 1 i 9 ^> 1 3 3'\ji«-r 
So IWISSM-^ 5 0 1 , 5 0 2«V-f i7DD>tf:i-^ 1 

1 9-z?^j'(^^nfcvD, HD«^T«.i9, ;:n€>®m# 

5 0 1. 5 0 2*^e>> ^J^«'H 1 l(Dt^-^6 0 4, 6 0 

»ihffi 1 7 U— A±®ffi« 6 0 l*tg^^-e#§. 
T, m^SBMm^l 3 3T, aMMiJ_Q_6*^e.<Dfe« 
#©■5^, ■««6 0 l|*|Ofe«#®**ttttlf StlifC 
<t 0 , * ^-r >XI1]S^ 12 9 T«»J Atfift^^:*^*^ 

[0 0 3 2] &,±(Dj;:ot£m.mmzt^^^ h/-^^>7.f>^ 

[0 0 3 3] mi(Dm&Mtmmz. larox^yy^s 

0 2TrX^;i/^:— FJ&^SS^^nSi:, 3 0 4T 

mcomizMXitmi 2\z^rmm^fTOo ru^t,. v 

^)—X-^^y \ 2 1 <Dn\^T\it^fiX-^iL7.7-v'yi 0 1 
izmfly. 7 0 1 T^?£«iii®:^#:d^^»:ai^ 

>'N*7>XBi:LTV< i7na>t!3.— rS' 1 1 9r*3(DRA 
M • BtClEft-r-So 7^7 0 2TVD 5 0 1 , 

HD 5 0 2 <DmMmn=^&-mzfp^(Dmi^Q o i i^icDJt; 

'7-r I-A*^>XSr»3tL, -?-CD^^{jtS:7jNy'f hA*5> 
XAiiLT, V-f i7Da>lfi— rS' 1 1 9|*|C9RAM • 
AlclEtt-r*. ^e){c;^(OX'X«y:/7 0 3T«n^®ffi 
^6 0 2fCi3ttSJ^7< h/\'^>X$r^:£U. ^<D^^ 
MSr*'7'f HA*7>XCt LTV'1'ti7n=l>tfi— iJ' 1 

1 9l*ICDRAM • CfCfB1t-r-&o JJ(±C9Xx';/:/7 0 1 
75^^X5^-y:/7 0 3trSS^a*ffVi7a:*^e>. l^'J-X 
/}^^>1 2 7®STTU''J-X$ns*T'it*8-rs. 
i^, l!jH*-K4'»cUU-X/i^3'>l 2 7!<i^ff^ti?t« 

ii>/^t< ifc 1 [l]«A7"-;/7'7 0 l75>C)7.T--yy7 
0 3ST©*0,aS'fir5ije5>S:«>^$)-5. 
[0 0 3 4] 1/U-X7tfi5'>l 2 7dtjf$n, xf-^y 
3 0 4TU'J-Xi:*iJSiJ$n2)i:, JJ^'r-y^S 0 5C0X 
"f-JVmc^Wm^Vfo. XT--y:/3 0 SCOif ttElSCD^l 
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Mi&{n^^wzx7-yy4 0 4*^e>XT->yy4 o 9 (Dim. 

aic51-tlTI/i^, if. X'Ty-f4 0 4. 4 0 5, 4 0 
6 X'-^ a a > \i ^— 1 1 9rtWRAM*^e)7j^7l' 

— Ji/K/^U 110 1, 110 2, iiitJfl 1 0 3fC^ 

TfiS^T— y 1 4 OratE^tf Bl^L, Xx>y7'4 0 8T 
lE^^T iit = f e®^7 X. «ffi^5R O ^ -f 
i'Dn>tf3.— 1 1 9tcJ;D»e>^n-5i;X-ry7'4 

[0 0 3 5] lli{^;<^:U 110 1-110 SA^^SSMx 
-y 1 4 0^<D|H®«^ 1 cD|^J6^Ji:|^;mtc:^J;l«IE^ 
^<D-7-f i7pn>t°ri— 1 1 9{cJ;O0 9TS^-rSiJP 

f^&^m!z:\^^^mx'nM\^rzn±m^'i^^ ^ 1 1 njtgc: 

[0 0 3 7] (^SODHSSW 01 343ckC/01 4tt2|s: 

fj.^^m'^(Dm:Mmx$>^o 

[0 0 3 8] :$immmxit, m2<Dm&miimmzmi 
0 \z^L■tzm^^mm^J^^z^^). m^i^m 1 1 

fcM«6 0 1, 6 0 2CD7^^'7'f hA^>XS:*^-r-5, 

-^UT.^1. m2commmiimmiz, m7\zioi^^xx 

3 0 4TI/'J-X#^>1 2 7>0^'Jf $n-2>STf#^-r 

:l(Dnm<Drs^zm^^tml 3i,z^-rt>m^n'5o r 

Ut)-^. 01 ScDXxryyi 0 0 1 TJlffiOHM^^*^ 

Jj^^-f h/'N*^>XBiLX, T-f ^Da>bfrL— ^ 1 1 
9f^©RAM2JcEtt-r-5. ;^(CX^>>'.y 1 0 0 2T, 

VD5 0 1, HB 5 0 2(DmMm-^^^miz'p^mm.Q 

0 IrtWxK^-f h;\*^>x^^^L, ^®^3t^jt**;7 
-Y h/N*^>7>A(J:UTN'-ri'P:3>tf3.— 1 1 91*1® 
RAM 1 'A(D7.y^'yyi 0 0 3T«^1-#© 

1 1 9l*J(Z)RAM3(CfEtiT^, ti,±CDXT--y 7' 1 0 0 

i*^e.x7^>>:/i 0 0 3tcs-5Ma^ff ti/iTi^t), u-'j 



>y 7^1 0 0 3 STtTD^aSi^ff 5£>®70^$>^o 
[0 0 3 9] U'J-Xjf:^'>l 2 7dSJ?$n, Xx-y:/ 
3 0 4Tl/'J-X<i:WJ$tl-2)i:, Xxu'7''3 0 5 ' © 
X-^^JHaj^Ma^Srfi'^. Xx«y:/3 0 5' (^JcftJXT^-y 
y 1 0 0 4;6>eXx>>'y 1 0 1 KDHHM^Z^A^nx^-^ 
•5. S-r. 1 0 0 4Tn= 1 iL. 

0 0 51?RAMntC«^jASnTi/i-2>*:'7'f h/N*7>X 

o^;£ffi*ii?tKtb L (ciroS^tt«S?D«Atc:fj:«.) , 

Hft^^^'j 1 3 5\zWimi^rz»±mmm^mmr 

■5. iKViTX'5^>;/>^l 0 0 7T;>t^;'J 1 3 Si>^f}T—Zf 

1 4 O'vcDfE^^rfiFBlL. )iK.<D7.7-yy 1 0 0 STfE® 

[0 0 4 0] IEii;0^'^7bfc<i:fiJSU-r-&i:, Xx-yT'l 

0 0 9T;*:w«^jJ:iii1t$g^tu l 3 5fCfEtfe;$tl<5*T 

f—lfl 4 0 Ji«iE^$:^JLhf ;!):©X7^-y7'l 0 1 
O-riPgCtrJcO n = n+ 1 tLT, Xt"-;/ :/ 1 0 1 

1 T n = 4 /i^gA^W^iJSiJ^ffla^t'S. n=*=4ti.^\t7.5' 
<vXl 0 0 SfcMrsTXT^-^y 1 0 0 5 T?;^<DR AMf*3 

t'fe#fl$n/i^^fit(c*'7< h>'N*5>x§-tr->' hL.;^5^ 

>yXl 0 0 675^C)Cr)i!aa5r:^OC||fTt" -2). n = 4\Zti.-o 

rz.t^(b\t7.'TV'^3 0 5 ' ©MaS:ii5|7LX7^-;/y3 0 
2^MS. 

[0 0 4 1] Z:(D«-&©ia{^;;<^U 1 4 0*>^)aM5^— 
X'volE^^Jlitt. ^J;t«@l 4CDJ;-5tc;^t^o Sf, 
XT^-^yT'l 4 0 lT';r©^ia*Mil6b. Xt'^vT'I 4 0 
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